Recent evidence from Pakistan points to significant pro-male bias within households in the allocation of education expenditures. This raises two important questions: Is less spent on enrolled girls than boys through differential school-type choice for the two sexes, for example through a greater likelihood of sending boys to fee-charging private schools? And, if indeed this is the case, are girls thereby condemned to lower quality schooling, on average, than boys? By asking these questions, this paper makes three contributions to the literature. Firstly, this is one of a very few studies in Pakistan to explore the question of the relative effectiveness of public and private schools despite there being an unprecedented expansion of fee-charging private schools in the last two decades. Secondly, unlike existing papers which focus on primary schooling, this study looks at potential learning gaps by school-type for students in their last year of middle school (grade 8), very near their transition to secondary schooling. Thirdly, it exploits unique, purposively-collected data from government and private school students and thus, in estimating achievement production functions, is able to control for a number of variables typically 'unobserved' by researchers. The findings reveal that boys are indeed more likely to be sent to private schools than girls within the household, so that differential school-type choice is an important channel of differential treatment against girls. Private schools are also found to be of better quality -they are more effective than government schools in imparting mathematics and literacy skills. Girls lose out vis a vis boys in terms not only of lower within-household educational expenditures but also in terms of the quality of schooling accessed. 
Introduction
A sizeable number of children of school-going age in Pakistan are not in school. Even more worryingly, a significantly larger number of girls are out of school than boys at all education levels -for every 100 enrolled boys (aged 5-9) only 82 girls were enrolled in primary school in 2004 1 . These figures are a cause for concern especially if Pakistan is to meet the targets of universal primary education and promotion of gender equality by the year 2015 set by the Millennium Development Goals (MDGs). However, while the MDGs spell out the importance of being in school, they say nothing about the quality of schooling while there. This is despite there now being almost universal agreement that what is learnt in school matters equally, if not more, to the years of schooling acquired.
The debate on school quality often centres on the government versus the private provision of education. A case for private schooling is made on several grounds, the cost to the government being one of the first -education provision is costly and governments worldwide are financially constrained. This need for supplementing education through the private sector (GoP 2004, pp. 31) . A role for the private sector is strengthened by empirical evidence that higher public spending does not mechanically translate into higher pupil achievement (Hanushek, 2003) . Private school expansion is also favoured on the grounds that charging fees increases accountability of schools towards parents and potentially also increases efficiency. Under certain conditions, competition generated through emergence of private schools may also improve efficiency of stagnant government sectors. These viewpoints suggest that organisational differences and differences in teacher incentives between private and government schools may be important.
However, not everyone is convinced by the case for private schools. Some authors see most developing countries (Lockheed and Jimenez, 1994) . Moreover, unconstrained expansion of fee-charging schools is questioned on equity grounds: that they only cater to the elite in urban areas and marginalise the poor. These views have been challenged in Pakistan.
role. Furthermore, evidence suggests that private schools do not cater only to the urban elite but are also utilised by the poor (Alderman, Orazem and Paterno, 2001; Andrabi, Das and Khwaja, 2002) . There is also some evidence that private schools can bridge gender gaps as even rural parents are seen willing to send their daughters to private co-educational schools (Andrabi et al., 2002) .
Within the context of the school quality debate, this paper is motivated by two concerns.
Firstly, a recent study in Pakistan finds large and statistically significant pro-male bias in within household education expenditure allocations in both the enrolment decision and the decision of how much to spend conditional on enrolment (Aslam and Kingdon, 2007) .
Secondly, as mentioned above, Pakistan has witnessed a mushrooming of private provision in the last two decades. Coupled with these is empirical support from various studies that private school pupils perform better in tests of academic achievement and that graduates of private schools have better labour market outcomes compared to government school counterparts.
These issues generate two important questions: 1) is less spent on enrolled girls than boys through differential school-type choice for the two sexes, for example through a greater likelihood of sending boys to fee-charging private schools than girls? And 2) if differential schoolschooling, on average, than boys? That is, are private schools superior in quality and more effective than government schools in helping pupils to acquire learning?
While three past studies in Pakistan aim to compare students learning differences in the two school types, their focus is on primary school pupils (Alderman et al., 2001; Arif and Saqib, 2003; Das, Pandey and Zajonc, 2006) . To our knowledge, no study looks at the relative effectiveness of government and private schools at the middle-level despite the emergent need for investigating the issue at this level: a comparison of the relative concentration of private schools in Pakistan (1990 Pakistan ( -2004 shows that enrolment in private schools at the middle-level has expanded even more rapidly than enrolment at the primary level. For instance, while the proportion of children enrolled in private schools has remained fairly static at the primary level (about 11 per cent), private-share of middle school enrolment has expanded from 17 per cent in 1992 to 52 per cent in 2004 2 . This suggests that private middle-schools are absorbing an increasingly higher proportion of school-age children.
Moreover, investigating the quality of schools at this level is also important because middle-school (grade 8 in this study) is the year just before the transition to secondary school.
While Pakistan is far from achieving th target, it is making slow progress towards achieving this goal. The obvious decision a primary school graduate (or his/her parent) has to make is between the no-school option and moving on to middle-school. Given the consensus that school quality is a key determinant of child school enrolment and further retention, quality has to be above a threshold-level to generate the nonin some countries, the most universal benefits are associated with completing secondary schooling (Ainsworth, Beegle and Nyamete, 1996) . The natural transition between the two levels is middle-schooling. Finally, middle-school is often the exit point from schooling altogether for girls as they reach puberty -3
. Coupled with this, many private schools (especially in rural areas and the very low-fee charging schools in urban locations) hire female teachers to keep salary costs low and, very often, these female teachers have acquired education only till the secondary level (Andrabi, Das and Khwaja, 2006) . Whether graduates from government and private schools differ in terms of learning acquired is, consequently, also important for the learning their students will acquire in the future if they become teachers.
These considerations provide the rationales for studying the relative quality of the two school types at the middle-level of education. Lack of data has been a key constraint hampering research. In this study, we overcome this constraint by utilising two data sources.
In the first instance, the nationally representative Pakistan Integrated Household Survey Data used in this study reveal that the public-private difference in raw student achievement in standardised tests is statistically significant. However, differences in raw scores may reflect differences in observed background characteristics as well as non-random selection into private and government schools which, in turn, induces correlation between private school attendance and unmeasured individual and family background effects favourable to pupil achievement. Recent studies of the relative efficiency of private and public schools take into account biases introduced by sample-selection. In the absence of experimental data, they rely on the Heckman two-step procedure which entails finding a credible and exogenous variable determining school-choice which does not directly affect potentially generating sample selection in the first instance, our Ordinary Least Squares (OLS) estimates are not expected to differ significantly from the Heckmancorrected ones. education system and the policies shaping its evolution. Section 3 presents descriptive statistics and estimates simple regressions to examine whether males are more likely to attend private schools in Pakistan. The methodologies used and the evidence from previous literature on relative effectiveness of school-types is reviewed in section 4. Section 5 shows econometric findings while Section 6 concludes.
Overview of Schooling in Pakistan
Broadly speaking, there are two main types of schools in Pakistan government and private.
In both school types, almost always, the formal education system comprises of 5 years of primary, 3 years of middle, 2 years high (Matric/GCSE) and 2 years of higher secondary schooling (FA/FSc. Level ). While similar in their educational structures, the two school-types differ in terms of financing and regulation. Government schools are heavily reliant on the state exchequer, although in recent years the system has become considerably decentralised and responsibility for the delivery and management of education has shifted to the districts (Devolution Plan 2001). Public schools often operate under poor regulatory environments. T government primary schooling is mandated to be tuition-free and there are nominal fees in middle and high schools, low fees often mask significant non-fee expenditures in the form of uniform, books, transport, examination fees and even admission fees. Finally, government schools are almost always single-sex schools (exceptions occur when schools are coeducational up till primary after which they become single-sex).
Private schools are privately-owned entities owned and managed by sole-proprietors, . Clearly, conditional on enrolment, girls are not any less likely than boys to be enrolled in private schools. Indeed, except in the 20-24 age-group, girls are significantly more likely to be enrolled in fee-charging private schools as compared to boys. There are, however, striking provincial disparities. The evidence in Table 1 corroborates Andrabi et al.
in Pakistan cater as much to girls as to boys. Given this consideration, Table 3 compares raw gender differences in private school enrolment (column b) with gender differences remaining after conditioning on observed household characteristics (column c) and again with gender differences remaining after controlling for both observed and unobserved household characteristics (column d). Column The fixed-effects Linear Probability Models were fitted on the subset of households that had at least one child of each gender currently enrolled in school and in the relevant age group. According to raw data in column (b), among enrolled 5-9 year olds in all Pakistan, males are 1 percentage point more likely to be enrolled in private schools than females. There are provincial differences, with larger pro-male biases in Punjab and a pro-female bias in Sindh. However, controlling for household factors (observed and unobserved), there is a dramatic change. For all Pakistan, for example, the extent of the bias increases from 1 percentage point to 5 and then to 8 percentage points (columns c and d).
13 Both OLS and probit models were estimated to examine whether linear probability models yield the same coefficients as probit estimates of school choice. This is important as small sample sizes in household fixed effects estimation (below) necessitate linear probability models. Since LPM and probit models yielded almost identical results, we can be confident in the use of LPM in household fixed effects estimation. Moreover, both LPM and probit are estimated with and without the province-gender interaction terms (for example MALE_PUNJAB, MALE_SINDH etc.). The models with interaction terms were used to determine whether males in a particular region are more or less likely to be enrolled in private schools as compared to girls. 14 The underlying equations from the OLS/probit model estimates are available from the author.
In summary, while at first glance evidence suggest that girls in Pakistan are not any less likely, and are in fact often more likely, than boys to be enrolled in private schools, conditioning on observed household characteristics changes the picture dramatically.
Introducing household fixed-effects (to potentially control for unobserved household preferences) strengthens the finding that males in almost all age-groups and provinces are significantly more likely to attend (the more expensive) private schools as compared to girls.
This suggests that one mechanism through which households achieve lower expenditure on education for girls is through a lower probability of sending them to private schools. Hence, gender differentiated school choice is an important mechanism through which large and significant pro-male education expenditure biases occur in Pakistan.
This raises the question: do girls lose out not just in intra-household expenditure allocations but also in the quality of education acquired? If girls have poorer access to private schools and if these schools are more effective in imparting knowledge to their pupils, gender differences in private school access will also translate into differences in academic achievement. That girls have poorer access to private schools has been established. Whether private schools are more effective than government schools remains to be investigated. If they face poorer quality schooling than boys in Pakistan. We investigate this question in the remainder of the paper.
Literature and Methodology
It is a commonly held view that private schools are of better quality and consequently Alternatively, schoolusing education production functions with the outcome of schooling (in this case achievement score on standardised tests) regressed on educational inputs as follows:
In (1) , 2005) . Moreover, these factors may also affect parental schooling choices, e.g.
children from more privileged backgrounds (or with more educated or motivated parents) may systematically select into private schools. This generates concerns that the government and private school samples are non-random draws from the population, generating sampleselectivity issues (discussed later).
In the literature two main approaches have been adopted in the estimation of education production functions that explicitly take into account different school types: (1) a private school dummy approach in a pooled sample (government and private) and (2) estimation of two separate achievement equations for private and government schools. In the first approach a single achievement function is estimated for the full sample of students, and a 15 Using the PIHS, we estimated earnings functions incorporating the standard education/experience variables and a dummy variable, PRIVATE (equals 1 if individual was enrolled in a private school when of school-going-age and 0 otherwise). Three additional variables were included: READ = 1 if ind simple (plus minus) sums, 0 otherwise. As READ/WRITE/MATHS may be correlated with PRIVATE, the first specification introduces them independently to capture their effect, if any on earnings before introducing the school-type dummy. The results are suppressed due to space constraints but the main findings are reported above. See Aslam (2007) Private school pupils are found to perform significantly better than those in government schools while this was not true for NGO school students.
The study by Alderman et al. (2001) remains the most methodologically sound and convincing study of private-public schools to date. Using an area-frame sampling methodology, the authors identified low-income areas in Lahore District and conducted household-level and school-level surveys. Tests of Urdu and mathematics were administered to a subset of third-grade children. Achievement production functions were fitted including a school-type dummy. However, non-random assignment of pupils in private schools was controlled using the estimated predicted probability of private school enrolment based on logit estimates of school-choice. The authors found that, controlling for home background and school inputs, children in private schools performed better than their government school counterparts. The key strength of this study is that the data is based on a household-level survey and does not ignore selectivity into particular school-types relative to children not cingly identify school-type in the achievement production functions.
Finally, a recent study by Das, Pandey and Zajonc (2006) , uses a rural sample of 828 schools from 114 villages in three districts of Punjab (Attock, Faisalabad and Rahim Yar Khan) randomly testing 10 pupils in grade 3 in every school in the chosen village. The tests were conducted in English, Urdu and Mathematics. At one point, the authors compare the represent the mean difference in pupil scores in the three tests while the adjusted gap is the coefficient on private schools in a child-level OLS regression that includes wealth, father literacy, mother literacy, gender, age, age squared and a village-level fixed effect. Their data also corroborate the findings of the two previous studies and confirm that private school pupils outperform public school counterparts in all three subjects. The authors also note that there is no decrease in the gaps after conditioning on the covariates (i.e. the adjusted and unadjusted gaps are roughly identical). This finding appears to suggest that differences in schools rather than differences in family background generate learning differences. This is not surprising given the relative homogeneity in socio-economic status that one would expect in rural areas in Pakistan.
The findings from the three studies in Pakistan reported above suggest that in urban and rural Pakistan private school pupils outperform public school counterparts, at least at the primary level. However, all three studies adopt the dummy variable approach which may be restrictive as it imposes the vector of coefficients in both school types to be identical. There may be important differences in characteristics of individuals across the two school-types which may interest researchers. The private school dummy may also be endogenous. The limitations (constraining the vector of coefficients) by fitting two different achievement production functions, one each for the private and public school samples. Relative effectiveness of the two school-types can then be estimated u (1973) methodology, asking the question: if we were to randomly choose an individual with the average characteristics of the entire student population in our sample, say X , would this pupil perform better in a government or private school? Equation (1) can be estimated separately for the two school-types:
A iP
where i denotes the ith pupil, G and P are subscripts representing government and private schools, A denotes the achievement score of each pupil and X denotes personal and family background characteristics of pupils. Equations (6) and (7) estimate education production functions We can predict a score ( ) by using the average characteristics of the entire student predicted score if she were to attend a government school. Similarly, we can predict a score G A by using coefficients derived from (7) and using the average characteristics of the entire
The achievement advantage of private schools over government schools can simply be calculated as the difference in predicted scores: ( ).
However, estimating achievement production functions on students in different subsamples (of school-type) generates sample selectivity concerns. This may arise if individuals select themselves into private or government schools in a non-random way -those who benefit most from being in a certain school-type are also most likely to be in it (self sorting). It is often observed in South Asian countries that more educated and well-off parents choose to send their children to fee-charging private schools and that free government schools are often the choice of the poor and uneducated. If parental education is positively correlated with unobserved parental ability and if there is intergenerational transmission of ability, then more able children will systematically select into private schools. Alternatively, private schools may cream-off the most able pupils through entrance tests (hierarchical sorting).
Heckman ( Pioneering work rigorously comparing the relative effectiveness and efficiency 17 of school types in five educationally diverse developing countries using the Heckman approach was conducted by a group of World Bank researchers (see Jimenez et al., 1991a; and Lockheed and Jimenez, 1994 , for a summary of the main findings). The authors used data on achievement of secondary school pupils in Colombia and Tanzania (Cox and Jimenez, 1990) , the Dominican Republic (Jimenez et al., 1991b) , the Philippines (Jimenez et al., 1988a) and 17 Efficiency comparisons are based on comparing the cost-effectiveness of various school-types. et al., 1988b (Jimenez et al. 1990; Psacharopoulos, 1987) , finding instead that public (secondary) schools are more efficient in imparting achievement to pupils as compared to private schools. However, Tooley findings for primary and secondary school pupils in poor areas of Hyderabad (Andhra Pradesh), India.
Increasing use is now made of experimental designs to overcome problems of sample selection within the school-choice literature. This approach is more convincing as it involves groups and assesses differences in educational outcomes among them. If school-type is allocated randomly, one can be more sure that the differences in achievement (if any) among pupils in the two school types are due to differences in school-type rather than due to differences in family or individual unobserved characteristics (see Angrist et al. ,2002 and Cullen, Jacob and Levitt, 2005) . However, experimental studies exert stringent data requirements which are often not met especially in developing countries and researchers have to rely on older, often more unconvincing approaches, to compare achievement by school type.
While most studies are unable to directly control for the variables generating endogeneity and sample selectivity due to data constraints, the present study uses purposively-collected data to examine the relative effectiveness of school types in Pakistan.
including measures of child motivation (EDU_WISH = how much education child wishes to acquire), the home learning environment (FREE_HELP = number of hours of help with school work provided by any parent, siblings or relatives) and a proxy of child ability score on Ravens test)
18
. Including these controls should reduce some of the biases that plague other studies. Moreover, our study is also better able to capture a large array of observed individual and family factors conditioning on which is important for valid inferences about pupil achievement in the various school-types. At the outset, therefore, we do not expect our OLS achievement production functions to differ significantly from Heckman-corrected ones, a suspicion confirmed in the empirical work which follows.
Data, Estimation and Results

Data
The data for this study comes from a purpose-built school-based survey conducted by by Knight and Sabot in their study in Africa (see Boissiere et al. 1985) and have been discussed extensively in Knight and Sabot (1990) . We adapted these tests to the Pakistani context, reduced the number of questions to test the pupils within a given time frame, and translated them into Urdu to administer them to children in the national language when the school was Urdu-medium.
18 not independent of the child achievement level. However, as long as there is some exogenous element 19 se designed study, special care was taken to obtain a measure, albeit not a perfect one, to capture child wish to s Middle school or upto 8 th grade, Matric or grade 10 etc.) as answer choices. 20 attempt to control for the everitems arranged in five sets (A, B, C, D, & E) of 12 items each. Each item contains a figure with a missing piece. Below the figure are either six or eight alternative pieces to complete the figure, only one of which is correct. Each set involves a different principle or "theme" for obtaining the missing piece, and within a set and across the sets, the items are roughly arranged in increasing order of difficulty. This test was designed to measure e and formal schooling. Although there is some controversy about how independent this instrument really is of formal schooling, the raw score yields an estimate of ability which is arguably better than not having any estimate at all. Finally, each child was weighed and their height and arm circumference measured.
The survey also collected information on a total of 339 teachers who taught the pupils in the section of grade 8 that was sampled in each school and collected data on school resources and expenditures by interviewing head teachers of the schools. Finally, mostly for consistency questionna parent was illiterate) and returned to school authorities the next day. Information on 1770 parent questionnaires was collected and collated.
Achievement Differences: Private and Government Schools Table 4 describes the variables used in OLS estimates and later in the Heckman school choice probit and corresponding achievement functions. Table 5 sets out the means, standard deviations and t-values of the differences across private and government schools. As Table 5 shows, the maximum mark in the achievement test is 50. It also reveals that private school pupils achieve on average 6 points more on standardised tests of literacy and mathematics (ACHIEVE) than government school students. This difference is statistically significant at the 1 per cent level. However, it cannot soely be attributed to a school-type effect as it is also apparent that in almost all respects, private school pupils come from relatively more privileged backgrounds. For example, they are significantly more motivated (EDU_WISH), and have more conducive home learning environments (a significantly larger number of books at home and lower number of siblings). Moreover, they have more educated parents who are wealthier and more likely to be professionally employed.
Initially, achievement production functions are fitted on the pooled sample (government and private school pupils) and OLS estimates obtained with and without a PRIVATE school dummy. The results are reported in Table 6. The table examines However, the PRIVATE school dummy is potentially endogenous. Pooled sample specifications also constrain the values of the coefficients on the variables other than school-type to be equal in both school-types. This may be especially restrictive for the effect of gender which may vary by school-type. Therefore, we estimate education production functions on sub-samples of government and private school pupils separately. As mentioned before, we do not expect our OLS estimates on sub-samples of private and government school pupils to differ significantly from Heckman-corrected estimates as our rich controls include, among others, measures of ability and motivation (albeit imperfect).
The Heckman two-step results are reported in the Appendix. Table A1 shows Three separate selection-corrected equations are fitted in each of the private and government sub-samples with ACHIEVE, READ and MATHS as the dependent variables.
ACHIEVE is the sum of READ and MATHS and takes on a maximum value of 50. READ and MATHS take on maximum values of 25 each. These are reported in Table A2 . In both (government and private) sub-samples, the lambda terms have small positive coefficients. The enrolled in both government and private schools. Moreover, the lambda terms are statistically insignificant with t-values of 1.38 and 0.40 in government and private samples, respectively.
We had anticipated significant selectivity effects. Results reveal to the contrary. As argued above, one reason could be that the rich variables included in our achievement equation are good at capturing effects of unobservables on achievement. Another could be the high standard errors on lambda, which could arise because of the high collinearity of lambda with some of the variables in the achievement functions (Lambda is derived from stage 1 probits and many of the variables included in stage 1 are also included in stage two). Finally, it remains possible that lambda is not well identified because the first stage equation is not properly specified: it contains a number of variables that are potentially endogenous.
The coefficient on the lambda term measures the bias due to non-random sample selection. We anticipated that because of the rich controls for family background and individual ability and motivation allowed by our data, the Heckman-corrected results would not differ significantly from OLS regressions on sub-samples. This is also confirmed through the Hausman specification test comparing the Heckman two-step model (on ACHIEVE)
against the OLS in the government and private sub-samples
22
. The coefficients of the variables in the Heckman equation are insignificantly different from those in the OLS equations. Thus, we discuss the main findings from OLS models estimated on sub-samples of private and government school pupils below.
However, the OLS models estimated below are imperfect as the endogeneity of various variables in the achievement production functions remains. Whatever the underlying cause of endogeneity may be (reverse causation, correlation of included regressor with error term or measurement error), it generates biased parameter estimates of all included variables.
Consequently, one cannot provide a causal interpretation to the parameter estimates.
Discussion of OLS Results
Tables 7 and 8 report OLS equations of pupil achievement in Achieve, Reading and Maths in the government and private sub-samples. Note that the R 2 values of the government sub-sample in the Achievement, Reading and Maths production functions are much lower than in the private sample. This could be because of lesser variation in the dependent sample (this smaller variation is clear from the kernel density of ACHIEVE in the government than in the private sector, reported in the Figure 1 ).
Focus first on ACHIEVE (overall achievement scores) in the first columns of Tables   7 and 8 . In private schools males outperform their female counterparts while no such MALE achievement advantage exists in government schools. Moreover, male students perform significantly better than females in Maths in both school types while female students perform better in Reading (although the effect is significant only in government schools). Delving further, the pro-male bias in overall achievement in private schools arises from a large and significant pro-male achievement advantage in Maths scores (males achieve 1.6 points more as compared to females). Although there is a pro-female Reading advantage in private schools, this is small (0.01 points) and not significant. In government schools, however, a large and significant pro-male Mathematics advantage (1.3 points) is matched by a large and significant pro-female advantage in Reading scores (1.2 points).
Gender differences in achievement have been variously attributed. Males and females may vary in their individual attributes as well as family-specific attributes especially in parental attitudes and expectations. Studies in the USA have found differing parental attitudes and expectations towards daughters and sons with less confidence being reported in perception of mathematics as an unimportant or a difficult subject for girls. Also, differences in achievement may arise due to biological and psychological factors (see Mellanby, Maxtin may be dissimilar for male and female children or there may be well-entrenched stereotypes in pupil assessment (McNabb, Pal and Sloane, 2001) . For example, research on mathematics achievement has found that the extent of academic and non-academic interaction within class rooms is much greater for males and that males receive more praise and encouragement as compared to females (Kimball, 1989) 23 .
In both school-types, RAVEN and EDU_WISH are significant determinants of achievement, reading and maths scores and have the expected signs. Whether a child has private home tuition (HTU_TAKEN) seems to have a perverse sign though it is statistically significant only in government schools. A possible explanation is that poor performance in school induces parents to complement child schooling with home-tuition. Student absenteeism is significantly negatively associated with pupil achievement in most cases.
Relative Effectiveness
This section investigates whether private school pupils learn more than their government school counterparts. Relative effectiveness is computed in the way described above. We predict scores for government and private school pupils, and , by ascribing to them the average characteristics of the entire student population and using the coefficients derived from estimated achievement equations (2) and (3). The achievement advantage of private schools over government schools is calculated as the difference in predicted scores: ( ). We estimate predicted scores using the OLS coefficients (Tables 7 and 8 ) as our preferred estimates. Table 9 reports findings. The Heckman-corrected results of standardised achievement scores are also presented in Table 9 for the sake of comparison and are clearly not very different from the OLS findings.
The raw (unadjusted) achievement, maths and reading differentials show a substantial private school advantage, scoring 5.8, 3.3 and 2.5 points more, on average, than government 23 For a comprehensive study of gender differences in academic achievement in Kenya, see Appleton (1994) .
school pupils in tests of achievement, maths and reading, respectively. However, the raw advantage of private schools in both subjects (and in total achievement) falls greatly when individual and family background effects are controlled for. This is true for both OLS and Heckman estimates. For example, among the OLS results, the raw achievement score of private school pupils (26.60 points) is 28 per cent higher than that of government school pupils (20.79 points). But, standardising for background, the difference falls to 12 per cent.
This suggests that, of the total raw achievement advantage of private school pupils over government school counterparts (5.81 points), 54 per cent is explained by student intake while 46 per cent (2.65 points) can be attributed to school effects. In other words, roughly half the pupil advantage in achievement in private schools is due to pupil intake and the other half due to school effects. This corroborates, to a large extent, the finding by Das et al. (2006) of what are at least partially amenable to policy. However, we do find that student intake explains a larger proportion of achievement gaps between school-types, which is not unexpected given the predominantly metropolitan nature of our sample compared to a fully rural sample from
Das et al
We wish to examine whether the two school types are equally effective in imparting mathematics and reading skills. The predicted Maths score of a child in a private school (9.63 points) is 19 per cent higher than his/her predicted score in a government school (8.10 points).
Similarly, the predicted reading score of an average pupil in a private school is 8 per cent higher than in a government school. Thus, private schools are relatively more effective than government schools in imparting maths and reading skills to their pupils. The size of the private school advantage is substantial. The 2.65 point advantage in achievement is equal to about 0.40 standard deviations of the raw average achievement score of the sample as a whole. Because the equations underpinning the predicted score estimates do no include school-level factors, the finding of a private school advantage captures the relative advantage arising from differences in tangible school inputs as well as the use of those inputs (management differences).
Conclusion
The main objective of this study was to examine the relative effectiveness of schooltypes at the middle-school level in Pakistan. This curiosity arose because of the recent finding by Aslam and Kingdon (2007) that intra-household educational expenditure allocations are significantly pro-male. One explanation for this could be a higher probability of boys being sent to private schools. If this is true and if private schools are more effective in imparting learning to pupils, then girls lose out not only in terms of educational expenditures but also in terms of schooling quality. Evidence from nationally representative household survey data presented in section 3 showed that girls do have substantially and significantly poorer access to private schools than do boys. We find, in addition, that private schools are indeed of better quality: they are 19 and 8 per cent more effective in imparting mathematics and literacy skills, respectively, than government schools. Thus, our evidence suggests that girls do lose out vis a vis boys in terms not only of lower educational expenditures but also in terms of the quality of schooling accessed, at least in the district of Lahore.
At the outset, we noted various problems in analysing the relative effectiveness of school types, including endogeneity of school-type dummies in pooled samples and sample selectivity concerns in sub-sample analyses. However, given the unique dataset available to us, it is also arguable that we control for important components of a number of variables (such as motivation and ability) that partially generate these biases. Consequently, the main findings of our study are based on OLS models. Although we recognise that these models may still suffer from endogeneity bias, estimating structural equations underpinning the relative effectiveness computations is nevertheless a worthwhile exercise. Even after including a rich set of controls, the evidence points to a large and significant private school achievement advantage.
This finding is validated on various grounds. Firstly, earnings function estimates show earnings premia for private school graduates in the labour market. This indicates that employers believe private schooling to be of better quality, leading to more productive workers. Secondly, as section 2 highlights, the unprecedented expansion of fee-charging schools in Pakistan in the last two decades is consistent with parents perceiving private schools to be of better quality. Finally, empirical evidence (international and national)
corroborates the findings of this study. The discovery of a relative learning advantage of private schools is consistent with evidence from Colombia (Angrist, et. al., 2002 ), India (Kingdon, 1996 ), Thailand (Jimenez et al., 1988a ), Philippines (Jimenez et al. 1988b and from the Dominican Republic (Jimenez et al., 1991) though it is not consistent with evidence from 10 Latin American countries (Somers et al., 2001) and from Argentina and Chile (McEwan, 2000) . Importantly, however, evidence from Pakistan validates the current finding of a private school advantage (Alderman et al., 2001; Arif and Saqib, 2003; Das et al., 2006) .
These past studies find private schools to be more effective in imparting learning among primary school pupils, a finding confirmed for the middle schooling level in this paper. Table 5 .1; (ii) taken from LPM2 results in Appendix Table 5 .1 and (iii) estimates based on LPM estimation using household fixed effects; * denotes significance at 10 %, ** at 5 % and *** at 1 % or better. 24 This variable was highly skewed with a very large proportion of values (40 percent) taking the value 0. Only 19 students were outliers (being absent for more than 10 days). This variable was censored at 10 so as to reduce the skewness of the distribution and the effect of outliers. 25 The WEALTH1 index was computed by assignin home: 1 each to fans, clocks, beds, radio, tape recorder and electric iron, 2 each to pit toilet, bicycle and black and white TV, 5 each to a flush toilet, tap water and cooking stove, 10 each to a VCR, colour TV, electricity, telephone, camera and sewing machine, 20 each to washing machine and fridge and scooter/motorcycle, 50 each to a computer, air conditioner and satellite dish and 100 to a car. The figures in parentheses are standard deviations. For Yes=1/No=0 type of variables, the mean represents the percentage of ones in the sample. * denotes significance at 10 %, ** at 5 % and *** at 1 % or better. G = government school sample and P = private school sample. Note: Dependent variable is ACHIEVE; t-values are robust and corrected for cluster effects (school-level); * represents significance at 10 %, ** at 5 % and * at 1 % or better. Note: The dependent variable is as specified; * represents significance at 10 %, ** at 5 % and * at 1 % or better; All t-values are robust and corrected for clustering (school level). Note: The dependent variable is as specified; * represents significance at 10 %, ** at 5 % and * at 1 % or better; All t-values are robust and corrected for clustering (school level). Note: The dependent variable is ACHIEVE; * represents significance at 10 %, ** at 5 % and * at 1 % or better;
